The hydrophobic amino acids in putative helix 8 in carboxy-terminus of histamine H(3) receptor are involved in receptor-G-protein coupling.
Functional roles of putative helix 8 in the carboxy-terminal tail of the human histamine H(3) receptor were investigated using deleted and alanine-substituted mutant receptors. While the deletion of the carboxy-terminal tail did not decrease the total expression level, surface expression, or ligand binding affinity, the agonist-stimulated cAMP response, [((35))S] GTPγS binding, and MAPK activation were totally abolished. The receptor lacking the carboxy-terminal tail also failed to respond to an inverse agonist, thioperamide, suggesting that the carboxy-terminal tail is involved in the regulation of receptor activity by changing G-protein coupling with the receptor. Site-directed mutagenesis revealed that hydrophobic amino acids in the putative helix 8 such as phenylalanines at position 419 (F7.60) and 423 (F7.64) or leucines at 426 (L7.67) and 427 (L7.68) were important for the agonist-induced activation of H(3) receptor. Substitution of F7.60 also resulted in a receptor that was less responsive to inactivation by the inverse agonist, implying the existence of an intermediate conformation that can be either activated or inactivated. Our results suggest that hydrophobic interface of putative helix 8 is important for the regulation of H(3) receptor activity, presumably by stabilizing the helix to the plasma membrane.